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SUMMARY

SPONSOR "3M Corporation
SPONSOR'SREPRESENTATIVE: Ms. Susan A. Beach
LOCATIONOFSTUDY, RAW
DATAAND ACOPYOFTHE. ‘WildifeInternationalLtd.
FINALREPORT: Easton,Maryland 21601

“WILDLIFE INTERNATIONAL
LTD. PROJECT NUMBER: 454A-101

TEST SUBSTANCE: PFOS (PerfluorodetansSulfonicAcid Potassium Salt)

stop: PFOS: A96-HourStaticAcuteToxicity Testwiththe
Saltwater Mysid (Mysidopsis bahia)

MEANMEASUREDTEST NegativeControl; 057, 1.1, 19,30andS4mgaii/L.
CONCENTRATIONS:

TEST DATES: ExperimentalStart-March 8, 1999
Biological Termination~March 12, 1999
Experimental Termination ~ March 12, 1999

LENGTHOFTEST: 96Hours

TESTORGANISM: Saltwater Mysid (Mysidopsis bahia)

SOURCEOFTESTORGANISMS: ‘WildifeInternationalLid.cultures
Easton, Maryland 21601

AGEOFTESTORGANISMS: Juveniles

S6HOURLGSO: T6mgaill

95%CONFIDENCELIMITS: 30md46mgaill

NOMORTALITY
CONCENTRATION: Limgaill

NO-OBSERVED-EFFECT-
CONCENTRATION: Llmgaill,
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INTRODUCTION

“Thisstudywasconductedby WildlifeInternationalLtd.for 3MCorporationattheWildlifeInternational

Ltd.aquatictoxicologyfacilityinEaston,Maryland.TheinlfephaseofthetestwasconductedfromMarch8,

1999toMarch 12, 1999. Rawdata generated byWildlifeInternational Lud.and acopyofthefinalreport arc.

fledunderProjectNumber 454A 101 inarchiveslocatedontheWillieIntemational Ltd. site.

OBJECTIVE

“TheobjectiveofthisstudywastoevaluatetheacutetoxicityofPFOS (Perfluorooctane SulfonicAcid

Potassium Salt) tothe saltwatermysid,Mysidopsis bahia, duringa 96-hour exposureperiodunder static test

conditions.

EXPERIMENTALDESIGN

‘Saltwater mysidswereexposedto ageometricsries offivetest conceatrationsand anegative (saltwater)

control. Tworeplicatetestchambersweremaintainedineachtreatment andcontrolgroup,with 10mysidsin

eachtestchamber for atotalof 20mysidspertestconceatration. Nominal testconcentrationswereselectedin

consultation withthe Sponsor,andwere basedupon theresults ofan exploratoryrengefindingtoxicitytest.

Nominaltestconcentrationsselected were 1.1,1.8,3.0, 4.9and 8.2mgactiveingredient (a.YL. Meanmeasured.

testconcentrationsweredeterminedfrom samplesofestwatercollectedfromcach treatmentandcontrolgroupot.

thebeginningofthetes, tapproximately 48 Boursandat esttermination.

‘Themysidswereindiscriminatelyassigned toexposure chambersattestinitiation. Observationsof

‘mortalityandother clinicalsigns weremadeatapproximately4.5,24,48, 72, and96hoursafte testiitition.

Cumulative perocatmortality observed nth treatmentgroups wasused to estimateorcalculate LCSOvalues at

24,48,72and96 hours.Thenomortalityconcentrationandno-observedt<ffect concentration(NOEC)vere

determinedbyvisualinterpretation ofthemortality andclinicalobservation data.
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MATERIALSANDMETHODS

Thestudywasconducted basedonthe procedures outlined in the protocol,“PFOS: A 96-HourStatic

Acute Toxicity Test withtheSaltwater Mysid (Mysidopsis bahia)”. The protocol was basedonprocedures

outlinedinU.S. EnvironmentalProtection AgencySeries 850EcologicalEffectsTestGuidelines,OPPTS

‘Number 850.1035(1); U.S. EnvironmentalProtection Agency,StandardEvaluationProcedure, Acute Toxicity

Test forEstuarineandMarine Organisms(2);and ASTMStandard E729-88aStandard Guidefor Conducting

Acute Toxicity Tests with Fishes, Macrotnvertebrates andAmphibians 3).

‘Test Substance

Thetestsubstancewasreceivedfrom 3MCorporationonOctober29, 1998andwasassignedWildlife

Intemational Ltd.identificationnumber4675. Thetestsubstancewas describedasawhitepowder. Itwas.

identifiedas FC-95fromlotnumber 217(T-6295).Informationprovidedbythe Sponsorindicated apurity of

98.9%,andanexpirationdata of2008. ‘Thetestsubstance wasreanalyzedbythe SponsorandtheCertificateof

Analysis dated March9, 2000 indicated a purity of 90.49%.Thetestsubstancewasstoredatambientroom

temperature.

PreparationofTest Concentrations

‘Nominaltestconcentrationswere 1.1,1.8,3.0,4.9 and 8.2 mg a.i/L, basedon a test substance purity of

90.49%. Allmaterialswhichcameintocontactwiththetestsubstanceduringpreparationoftestconcentrations.

‘wereconstructedofplasticorstainlesssteel. A primary stock solution was prepared in dilution waterat &

concentrationof 8.2mgai/L. Theprimarystocksolutionwasmixedwithan electricmixerforapproximately22

hourstoaidinthesolubilization ofthe testsubstance. ‘Aftermixing,theprimarystocksolutionwas

‘proportionallydilutedwithdilutionwatertopreparethefouradditionaltestconcentrations. Alltest
solutions.

* appearedclearandcolorless.

‘TestOrganism

‘Thesaltwatermysid, Mysidopsis bahia, was selected asthetestspeciesforthisstudy.‘Thesaltwatermysid

isreprescatative ofanimportantgroupofaquatic marineinvertebrates andwasselected forusein thetestbased

uponpasthistory ofuseandeaseofculturinginthelaboratory. Mysids usedinthetest wereobtained as

juveniles from cultures maintained by ‘Wildlife International Ltd, Easton, Maryland.

©00942
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Adultmysidswereheldatapproximatelythesame temperature as used duringthetest. Duringtheholding

andacclimationperiods,the adultsshowednosignsofdiseaseorstress.During the 14-day holdingperiod

precedingthetes, watertemperaturesrangedfrom25.010 25.5°C. ThepH ofthewaterrangedfrom7.90 8.1,

salinity was maintainedat 20% (partsper thousand) anddissolved oxygen ranged from 7.0to 7.2 mg/L.

Instrumentationusedfor watermeasurementsisdescribedinthe Environmental Conditionssectionofthisreport.

Attestinitiation,thejuvenilemysidswerecarefullycollectedfromtheculturesand transferredtoglassbeakers.

‘Mysidswere transferredfrom thebeakers tothe testcompartments using a wide-bore pipette.Juvenilemysids

ererelativelyfragileandwer,therefore, handled as ltl as possible. Thejuvenilemysidswerefedlvebrine
‘shrimp(Artemia sp.)naupliidaily duringthetesttoprevent cannibalism.

Test Apparatus
“Testchamberswere 2-Lpolyethylene bucketsfilledwith approximately1000mLoftestwater.Thedepth

ofthetest waterin arepresentativetestchamberwasapproximately 6.6 em.Testchamberswere impartially

‘positionedinanenvironmentalchamberdesignedtomaintain atemperature of252°C. ‘Thetestchamberswere:

Iabeledwiththeprojectnumber, testconcentrationandreplicateandwerecovered with plexiglassthroughoutthe

test.

_——

‘The water used for holding, acclimationand testingwas natural seawatercollected at Indian River Inlet,

‘Delaware, and dilutedto a salinity of approximately 20% with well water.‘Salinity and pH measurementstaken.

during thefour-weekperiodimmediatelyprecedingthe testarepresentedinAppendix I.

Thefieshly-ollestedseawaterwas passedtrough asand fille to remove prticles gratethan

‘approximately25wm,andpumpedinto a 37,800-L storage tank. The filteredseawaterthenwas diluted with

freshwaterfrom awellontheWildlifeInternational Ltd.siteandacratedwithspraynozzles. Priortouse,the

‘water again was filtered (0.45 um)to removemicroorganismsand particles. ‘Theresults ofperiodicanalyses

‘performedtomeasurethe concentrationsofselected contaminantsinsaltwaterusedbyWildlifeIntemationalLtd.

arepresentedinAppendixIL

Lightingused to illuminatetheculturesandtestchambersduringculturingandtestingwasprovided by

fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortone® 50). A photoperiod of

16 hoursoflightand8hoursofdarkness wascontrolledwith anautomatictimer. A 30-minutetransitionperiod

©00943
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of lowlightintensitywasprovidedwhenlights wentonand offtoavoidsudden changesin lighting. Light

{nteasity attestinitiationwasapproximately437 huxa thesurfaceofthewater. Lightinteasitywas measured

using a SPER ScientificLud.lightmeter.

Temperaturewas measuredincachtos chamberatthe beginningandend ofthetest sing a liquid-in-lass

thermometer, Temperaturealso wasmeasuredcontinuouslyinonenegativecontrol replicateusing a Fulscope

ER/C Recorder, Thetargettest temperatureduringthestudywas25£2°C. Dissolvedoxygenand pH

measurementsweremadeonwatersamplescollectedfromallreplicatetestchambersofeach treatmentand

control a estiitition,andatapproximately24-hour intervals thereafer.Salinitywasmeasuredinthedilution

waterat testinitiation.

MeasurementsofpH were madeusinga FisherAccumetModel 915pHmeter,anddissolvedoxygenwas

‘measuredusing » YellowSpringsInstrumeatModel5 1Bdissolvedoxygen meter.Salinity wasmeasuredusinga.

Bio-marine,Inc. Aquafeunarefractometer.

Observations.

Observationsweremade to determine the numberofmortals.Thenumberofindividuals exhibiting.

clinics! signsoftoxicityorabnormalbehavioralsowereevaluated. Observationsweremadeapproximately 4.5,

24,48, 72and 96hoursaftertestiiiaion.

Statist

“The24,48,72and 96-hour LC50valuesandthe 95%confidenceintervalswerecalculatedwhenpossible

byprobitanalysis,the movingaveragemethodorbinomialprobabilitywithnos-linearinterpolation (45,6) sing

thecomputer softwareof C.E.Stephan (7). this study,LCS0valuescouldnotbecalculated at 24 nd 48burs

duetothelackofanadequateconcentration Tespoasepater,however, th probitmethodwasused to cvaluate

mortalityat72and 96 hours.Thonomortality concentrationand NOECweredeterminedbyvisual interpretation

ofthemortalityandclinical observationdata.

Analytical Chemistry
‘Watersampleswerecollectedatmid-depthfromeachreplicatstestchamberofeachtreatmentand

controlgroupatthebegianing of th test, at 48 hoursandattest termination to mesureconceatratonsof hotest

substance. Thesamples werecollectedinplastic(Nalgene®)vialsandanalyze assoon as possible without

storage. Analyticalprocedures usedin theanalysisofthe samplesareprovidedinAppeadixII.

©00944
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RESULTSANDDISCUSSION

MeasurementofTestConcentrations
Resultsofanalysestomeasureconcentrations of PFOSinwatersamples collctedduringthetestare

prescatedin Table 1andin theanalytical chemistry report (AppendixI).Nominalconcentrationsselected for
useinthisstudywere 1.1, 1.8,3.0,4.9and8.2 mg a./L. Samplescollectedattestnitionhad measuredvalues
thatranged from 52 to71%ofnominalvalues. After22hoursofmixing, the primarystocksolutionwas
measuredtobe70to 71%ofnominalandwasprobably atthe limitofsolubliyin filtered saltwater. The,
recoveries intheothertestconcentrations weresimilarbecause they wereproportional dilutionsof theprimary
stock.Measured valuesforsamplestakeaat 48 hoursrangedfrom 44 071%ofnominal.Measuredvaluesfor
samplestakenat 96hoursrangedfrom36to71%ofnominal. Whenmeasuredconceatationsofthesamples

analyzedattestinitiation,approximately 48hoursandattestterminationwereaveraged,the meanmeasured.
concentrationsfo this studywere0.57, 1.1, 19,3.0and 5.4mg./L. Meanmeasured concentrationswereused

intheestimationorcalculationofLCS0 values.

ObservationsandMeasurements:
Measurementsoftemperature,dissolvedoxygenad pHarepresentedin Table2. Temperatures were

withinthe252°C rang establishedforth test.Dissolved oxygenconcentrationsremained26.6 mg/L (90%of
saturation)throughoutthetest,MeasurementsofpHrangedfrom 8.1 to 8.2duringthetest.

Dailyobservationsofmortality andother clinical igasof toxicity observedduringthetestareshownin
Table 3. Mysidsinthenegativecontrol, andthe0.57and1.1mg ../L treatment groupssppearednormaland

healthyduringthetest.After 96-hoursofexposure,mortalityinthe1.9,3.0 and 5.4mg .i/Ltreatmentgroups
was 10, 40and 75%respectively.LC50valuesand 95% confidence limitsat 24,43,72and96 hourswere

estimatedorcalculatedfrom themortalitydata, andareshownin Teblo 4.

CONCLUSIONS

The96-hourLC50valueforsaltwatermysidsexposedto PFOSwas 3.6mg aL.The95%confidence
Jimswere 3.0and 4.6mg .i/L,andtheslopeoftheconceatration-respansecurvewas4.5.The 96-hourno

‘mortality conoentrationandtheNOECwere 1.1mg ../L.

©00945
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Table 1

‘SummaryofAnalytical Chemistry Data

Totton: EDS Ni,Motos bie
‘Dilution Water: __Filiered Seltwater
TeV]MemMewwel Page
Comantation lng Tine  Conoeniion Concentration Of

(mga) cate LL a) Nominal

Be B 0 < =
A @ <
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A % 3
B % 3
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2 % 0351
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B i Tos
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82 A 9 sg sa &
8 0 3%
A 48 358
8 pid ss
A % in
8 % 58

Thelimitofquantiation(L0Q)wes 0.115mg ail
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Table 4

LCS0 Values
-_
Sponsor: 3M Corporation
Test Substance: PFOS
Test Organism: Saltwater Mysid,Mysidopsis bahia
Dilution Water: _ Filtered Saltwater
- Tower 95% Upper 95% —

Confidence ~~ Confidence
LCso Limits Limits Statistical

Time gail)  (mgail)  (mgaill) Method
24 Hours >54 = E Visual Interpretation

48 Hours >54 - = ‘Visual Interpretation

72 Hours 44 36 62 Probit

96 Hours 36 30 45 Probit
“Confidence its could notbecalculated with the mortality data obtzined.

Confidencelimitscouldnotbecat———————
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APPENDIX1

Salinity and pHof SaltwaterMeasured During the4-Week

Period Immediately Preceding the Test

rea————————————
‘Sponsor: 3M Corporation|
‘Test Substance: PFOS
Test Organism: Saltwater Mysid,Mysidopsis bahia

Dilution Water: Filtered Saltwater

—_— Mem Ree

Salinity(%6) 20N=4) 20-20

pH. 82 (N=4) 8.1-82
-__Bees
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APPENDIX II
Analyses of Pesticides,Organics,MetalsandOtherInorganics

in Wildlife International Ltd. Saltwater!esi SipT Tn CoCTwosvmsowocosevimon
este, ae mg/LBE ome omFo Organi Coon? <= iE
Organi Fcips weee : womFe Pom omgE Pom aBERL en Pom a

DDE, pp! < 0005 gliF HE
Emmy Pom a2, Pou a
EEae Io A=X 8 =Br. Pow a
55 PoE &Be PE #2ze PoE =Ba PoE =Ba PoE aEEE] omBE om &

eknts pri
Assminge? < 100 gl< 250 gl .[7] ios &
Calcium’ 3: mg

So < EH] Fa= iow &La : 100 iatus : 2 Z
A : < 2% =Nebr? < 25 ar

2m mL.He . 2 =
Si : aio =
Zine’ < 200 aL

rm
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APPENDIX II

‘THE ANALYSIS OF PFOS IN FILTERED SALTWATER

IN SUPPORT OF

‘WILDLIFE INTERNATIONAL LTD. PROJECTNO.: 454A-101
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Introduction

Saltwatersamples werecollectedfrom a staticacuteaquatictoxicity studydesignedtodeterminethe

effects of PFOS (Perfluorooctane Sulforic Acid Potassium Salt) to the saltwater mysid (Mysidopsis
bahia). Thisstudywasconductedby WildlifeInternationalLtd.andidentified as Project No.: 454A-101
‘The analysesof thesewater sampleswereperformedat WildlifeInternational Lid.usinghighperformance
liquidchromatography withmassspectrometricdetection(HPLC/MS).Sampleswerereceivedforanalysis
‘onMarch8, 10and12,1999andwereanalyzedoncachsamplereceiptday.

‘TestSubstanceandInternalStandard

Thetestsubstance usedforthe analytical portionofthisstudywasWildlife IntemationalLtd.
identification number 4675.“Thetestsubstancewasusedtopreparecalibration andmatrixfortification

samples.

The internalstandardwasreceived from 3MCorporationonJuly2,1998 andwasassigned Wildlife

InternationalLtd. identification number 4526 uponreceipt.Theintemal standard, agramlar material,was

identified as: 1H, 1H, 2H, 2H Perfluorooctane Sulfonic Acid, ChemicalAbstract Number: 27619-97-2.

Thestandardvasstoredunderambieatconditions.

AnalyticalMethod

“Themethodusedfor theanalysisofthe saltwatersampleswasdevelopedat WildifeInternationalLtd

andentitled“AnalyticalMethodforthe Determinationof PFOSinFreshwater, Saltwater,andAlgal

Medium". ThismethodologywasincludedasAppendixIIofWildifeIntemationalLtd. protocol umber

454/011299/MVALISUB454. Itwasbaseduponmethodologyprovidedby 3M Corporation.

Samples werediluted in a 50%methanol : 50%NANOpure® water solutioncontaining

0.100mg4HPFOS (internal standard) and 0.05% formic acid (vA) so that they fell within the

calibrationrangeofthePFOSmethodology.

Conceatratonsofthe PFOSinthestandardsandsamplesweredeterminedbyreverse-phase high

‘performance liquid chromatography using a Hewlett-Packard Model 1100 High Performance Liquid
©060955
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Chromatograph (HPLC) with a Perkin-Elmer API 100LC Mass Spectrometerequipped with a Perkin
Elmer TurbolonSpray ion source. HPLC separations were achieved using a Keystone Betasil Cy
analytical column(100mum x 2mum LD., 3 jumparticle size). The instrumentparametersare summarized
inTable1. A method flowchartisprovidedinFigure1.

Cafbration © Limit of Quatiat

Calibration standardsof PFOS prepared in a 50% methanol: 50% NANOpure®watersolution
containing 0.100mg4HPFOS (internal standard) and 0.05% formicacid (v/v), ranginginconcentration
from 0.00229to 0.0457mga../L, wereanalyzedwiththesamples.Linearregressionequationswere
generatedusing peak arearesponseratios (PFOS :intemal standard)versustherespective concentrations
ofthecalibrationstandards.AtypicalcalibrationcurveispreseatedinFigure2. Theconcentrationof
PFOS in thesampleswasdeterminedbysubstituting thepeakarea responseratios intotheapplicableliar
regressionequation.Representativeionchromatogramsoflowandhighcalibration standardsare presented
inFigures3and4,respectively.

‘Themethodlimitofquantitation(LOQ)fortheseanalyseswassetat0.115mga.i/L calculatedasthe
productofthelowestcalibration standardanalyzed (0.00229mg 2.i./L)andthedilutionfactor ofthe
‘matrix blanksamples (50.0).

s Fortification

‘Threematrix blanksampleswereanalyzedtodetermine possibleinterference. Nointerferenceswere
observed atorabovetheLOQduring samplesanalyses(Table2). Arepresentativechromatogramof a
‘matrixblankispresentedinFigure5.

Saltwater wasfortifiedat 0.457, 4.57and 9.15mg .i/Landanalyzedconcurrentlywiththesamples
to determinethemeanproceduralrecovery(Table3). Sampleconceatrationswerenotcorrectedforthe
meanprocaduralrecoveryof97.4%. Arepreseatativechromatogramof amatrixfortificationispresented
inFigure6.
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ExampleCaleultions
Samplenumber 454A-101-3, nominalconcentration of 1.1mga.i/Linsaltwater.

Initial Volume: 0.500 mL
Final Volume: 25.0 mL.

Dilution Factor: 50.0
PFOSPeakArea: 235466
InternalStandardPeakArea: 449012
PeakAreaRatio: 0.5244

Calibrationcurveequation.

Slope: 0.04044
Interopt: 0.05941
Curve is weighted (15).

Peak area ratio — (V-intercept
POS(aif stinsmumey = Sotot”(erp)Slope

0.5244 -005941 .
0.04044

= us

PFOS(4g 1/1)atinstrument xDilution Factor
PFOS(mgai/l)insample =—— 1000

_ 115x500
= Tio

= 0575 ©00957
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Pescntof Nomina Ce PROS (gai) insample |rcentof Nominal Concentration = — oo 2 TE° on PFOS (mga.1/L) nominal

Calculated recovery: 52.4%
Note:manual calculationmaydiffer.

RESULTS

SampleAnalysis |
Saltwater samples were collected from the static acute toxicity study with the saltwater mysid

(Mysidopsis bahia) at test initiation, March 8, 1999 (Hour 0), on March 10, 1999 (Hour 48), and at test

termination, March 12, 1999 (Hour 96). Themeasuredconcentrationsof PFOSinthesamples collected at

initiationofexposureofthetestorganisms(Hour0)rangedfrom 52.4 to70.7% ofthenominal

concentrations. Samples collected at Hour 48 had a measured concentration rangeof 43.5 to 71.0%of

nominalvalues. Samplescollectedattesttermination(Hour96)had ameasuredconcentrationrangeof

35.5to71.1% ofnominalvalues(Table4). Arepresentativechromatogramofatestsampleisshownin

Figure7.
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Table 1

‘Typical HPLC Operational Parameters

INSTRUMENT: “Flewlet-Packard Model 1100 igh Performance Liquid
ChromatographwithaPerkin-ElmerAPI 100LC Mass Spectrometer

equippedwith aPerkin-Elmer TurbolonSprayionsource. Operatedin
selective ion monitoring mode (SIM).

ANALYTICAL COLUMN: Keystone Betasil Cys column (100mm x 2 mum 1D, 3 pumparticle
size)

OVEN TEMPERATURE: 30°C

STOP TIME: 10.0 minutes

FLOW RATE: 0.220 mLminute

MOBILE PHASE: 72.0%Methanol : 28.0%NANOpure® Watercontaining
0.1% Formic Acid

INJECTION VOLUME: 2504

PFOS RETENTION TIME: Approximately 7.2 minutes :

INTERNAL STANDARD
RETENTIONTIME: Approximately49 minutes

PFOS MONITORED MASS: 498.6amu
INTERNAL STANDARD
MONITORED MASS: 4267 amu .A eer

©00959
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‘Table 2

‘Matrix BlanksAnalyzed Concurrently During SampleAnalysis

Sample Measured Concentration of
Number PFOS'

(454A-101) Type (mgai/l)
MAB-1 "Matrix Blank <LOQ

MAB-2 ‘Matrix Blank <L0Q

MAB-3 Matrix Blank <L0Q
“Thelimitofquantitation(LOQ)was0.115mga.iLbasedupontheproductofthe lowestcalibration
standard analyzed (0.00229 mg a.i./L) and the dilution factorofthematrixblank samples (50.0).

©0960
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‘Table 3

Matrix Fortifications Analyzed Concuriently During Sample Analysis

‘Concentrations of PFOS|
Sample Number (mg a.i/L) Percent.(#54A-101) Fortified Measured Recovered— Fold Maed| Reoved
MAS-1 0.457 0.537 u7
MAS4 0.457 = -
MAS-7 0457 0.396 86.5

MAS-2 4.57 427 933
MAS-5 457 443 96.8
MASS 457 436 952

MAS-3 9.15 8.18 89.4
MAS-6 9.15 9.42 103
MAS-9 9.15 893 97.6

Mean =974
Standard Deviation = 9.41

CV =967
N=38

‘Note:Resultsandcorrectionsfor newtestsubstancepurityweregeneratedusingMacQuanversion 1.5
softwareandmanual calculations. Valueshavebeen rounded for reporting purposes.

"Result was0.942mga.i./L.or 205%ofthenominalconcentration.Thisresultwasnotusedtodetermine.
_the meanprocedural recoverySueto probable fortification and/or dilution error.

©00961

AMENDED



WILDLIFE INTERNATIONAL Lo. PROJECT NO.: 454A-101

29.

Table 4

Measured Concentrations of PFOS in Saltwater Samples froma
Saltwater Mysid Static Acute Toxicity Test

—_—
‘Nominal Test Sample Sampling PFOS Measured Percent

Concentration Number Time Concentration’ of

(mg a.i/L) (454A-101) (Hours) (mg a.i/L) Nominal

00 T 0 <L0Q =
2 0 <L0Q -

13 8 <L0Q z
14 48 <LOQ -

25 % <10Q -
26 96 <LOQ -

11 3 0 0575 524

4 0 0.622 56.6

15 48 0.605 55.1

16 48 0.640 582

27 96 0391 355

28 96 0.580 529

18 5 0 112 64.4

6 0 L19 683

17 48 L110 632

18 48 1.09 62.7

29 96 1.04 59.8

30 9% 113 6s |

30 7 0 192 65.7

8 0 199 619

19 48 192 65.8

: 20 48 191 65.2

31 96 179 612

3 9% . 191 65.4
“Note:Resultsandcorrectionsfornewtestsubstance purityweregeneratedusingMacQuan version 1.5

softwareandmanualcalculations. Valueshavebeenroundedforreportingpurposcs.
The limitofquantitation(LOQ)was0.115mga.i/L basedupon the productofthelowestcalibration

standard analyzed (0.00229mg 2.i./L) and thedilution factor ofthematrix blank samples (50.0).

Mean resultofduplicate redilutionsofthe original sample. Original result (12.0 mga.i/L)was not

included in the statistical analysis ofthe data.
Duplicate results for 454A-101-23are3.55 and 3.61.
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“Table 4 (Continued)

Measured Concentrations of PFOS in Saltwater Samples from a

Saltwater Mysid Static Acute Toxicity Test

—e
‘Nominal Test Sample ‘Sampling 'PFOS Measured Percent

‘Concentration Number Time Concentration" of

(mgai/L) (454A-101-) (Hours) (mga.i/L) Nominal

49 9 0 3.05 616

10 0 266 538

21 48 2.96 599

2 48 335 67.8

33 96 3.11 63.0

34 96 31 629

82 1 0 582 707
2 0 5.78 702

23 48 358° 435

2 a 585 710
35 96 522 633

36 96 5.86 JL]

"Note:Resultsand correctionsfornew testsubstance puritywere generatedusingMacQuan version 1.5
‘softwareandmanual calculations. Valueshavebeen rounded forreporting purposes.

"The limitofquantitation(LOQ) was 0.115mga.i/L basedupontheproductof thelowestcalibration.
‘standard analyzed (0.00229mg 2.i./L)and thedilutionfactor of thematrix blanksamples(50.0).

Meanresultofduplicateredilutionsoftheoriginalsample. Originalresult (12.0mga.i/L)wasnot

includedinthe statistical analysis of the data.

Duplicateresulsfor454A-101-23are 3.55and3.61. .
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
INSALTWATER

‘Preparematrixfortificationsamplesbyspikingtherequisitevolumeof PFOSstocksolutionsdirectly
into filteredsaltwater using gas-tightsyringesand Class Avolumetricflasks.

+

Dilutematrixfortificationandtestsamplesintotherangeofthecalibrationstandardsby partiallyfilling
Class Avolumetricflaskswith 50%methanol : 50% NANOpure®water solutioncontaining

0.100mg 4HPFOS (internal standard)/LL and0.05%formic acid (v/v). Addtheappropriatevolumeof
‘sampleandbringtheflasktovolume with the dilution solvent.Processthematrixblanksampleusing
thesamedilutionandaliquotvolumeasforthe lowestfortificationlevel.Mixwellbyseveralrepeat

inversions,

4

Ampulatesamplesand submitfor LCMSanalysis.

Figure1. Analyticalmethodflowchartfortheanalysisof PFOSinsaltwater.
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Figure2. AtypicalcalibrationcurveforPFOS.Slope =0.04044;Intercept = 0.05941; r= 0.9930.
Curves weighted (14). ©00965
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Figure3. Arepresentativeionchromatogramof alow-level (0.00229 mga.i./L)PFOSstandard.
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Figured. Arepreseatativeion chromatogramof a high-level (0.0457mga.i/L)PFOSstandard.
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Figure5. A representativechromatogramofamatrix blanksample (454A-101-MAB-1).
‘Thearrow indicates thereteationtime ofPFOS. 660958
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Figure6. Arepreseatativechromatogramof amatrix fortificationsample (454A-101-MAS-1).
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APPENDIXIV
ChangestoProtocol

‘ThisstudywasconductedinaccordancewiththeapprovedProtocolwiththefollowingchanges:

1. Theprotocolwasamendedtoaddthe proposedexperimentalstartandterminationdates,testsubstance

2. Theprotocolwasamendedtoremoveannualfeed analysis.

3. Theprotocolwasamendedtospecifytheanalyticalmethodtobeused.

4. Thetest chamberswereplastic buckets.

5. pHwasmeasureddailyinalltestchambers.
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APPENDIXV

PersonnelInvolvedinthe Study

‘Thefollowingkey WildlifeInternational Ltd.personnelwereinvolvedinthe conductormanagementofthis
study:

1. HenryO,Krueger, Ph.D, Director, Aquatic Toxicologyand Noo TargetPlants
2. WillardB.Nixon,Ph.D, Manager,Analytical Chemistry
3. Mark A.Maak,Laboratory Supervisor
4, Timothy Z. Kendall,Laboratory Supervisor
5. KurtR.Drotar,Senior Biologist
6. RaymondL.VanHoven,Ph.D. Scientist
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APPENDIXVI

ReportAmendment

1. OriginalReport: Pages1-4,6 and21

Amendment: Thepageswerechangedtoincludetheamended reportdate,revisedpagenumbers,and.
‘newsignaturesanddatesduetotheadditionofthereportamendmentas AppendixVI.

Reason: Toreflecttheissuingofanamended report.

2. OriginalReport: Page2

Amendment: Thecompliancestatementwas revised.

Reason: Toclarify howthetestsubstancewascharacterized.

3. OriginalReport: Page9

‘Amendment: Informationprovided bythe Sponsorreflecting thereanalysisof thetestsubstance,

includingthereanalysisdate andthe purity,wasaddedtotheTestSubstancesection.

Reason: ToreflectthecurrenttestsubstanceinformationprovidedbytheSponsor.

4. OriginalReport: Entirereport.

‘Amendment: Alltest substance concentrationswere changedtoreflect thepurityofthetestsubstance.

‘as determinedby theSponsorin a reanalysis of thetestsubstance (FC-95, Lot217).

Testconcentrations originallywerebasedonthe reported purityof 98.9%. The

certificateofanalysisdated March 9, 2000indicatedapurity of90.49%. Therefore,all

test substance concentrations, including nominal concentrations, measured

concentrations, andLC50 values, were recalculatedand reported asmg a.i./L basedon

‘the90.49%purity.

Reason: To reporttheresultsofthetestbasedonthetestsubstancepurityof90.49%atthe

requestoftheSponsor.

5. OriginalReport: Page?

‘Amendment: ‘Experimental Termination —March 12, 1999

Reason: Toreporttheexperimentalterminationdateforthestudy. 000973
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Report Amendment

AMENDMENT SIGNATURES

aml \ #/56/00
KurtR Drottar DATE -
Study Director

7;A a
Director, Aquatic Toxicology and Non-TargetPlants

REVIEWED BY:

Gren Y-26-00
wa H Coleman DATE
‘Quality Assurance
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AMENDMENT TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THE

SALTWATER MYSID (Mysidopsis bahia)

PROTOCOL NO.: 454/110998/MYS-96H1/SUB454 AMENDMENT NO.: 1

SPONSOR: 3M Corporation PROJECT NO.: 454A-101 #

EFFECTIVE DATE: December 21, 1998

AMENDMENT: Page2

Add: Experimental Start Date: 3/8/99
Experimental Termination Date: 3/12/99
Test Concentrations: Negative Control, 1.2, 1.9,3.2, 5.4 and 9.0 mg a.i/L

‘Test Substance No.: 4675

REASON: The above information was not known when the protocol was signed by the Study
Director.

AMENDMENT:TestOrganism, Page 5

Delete: Feed provided to the mysidsinthe cultures will be analyzed at least once annually to
ensurethatthereare no contaminants at levels known to be capable of interfering with

the study.

REASON: Historical analyses of Wildlife International Ltd. aquatic fed haveshownthat no
contaminants are preseat at levels known to be capableofinterferingwiththe study.

AMENDMENT: APPENDIX II, Page 13

Add: Liquid Chromatography Mass Spectrometry (LCMS) Method for the Determination of
Perfiuorooctane Sulforic Acid, Potassium Salt (PFOS) in Freshwater, Filtered Saltwater and
Algal Medium.

REASON: To add the analytical method to be used in the study.

©00975

Reviewed] by OA 64
_



| PROJECT NO.: 454A-101
WILDLIFE INTERNATIONAL LTD. Page2of2

LZ= \ 3/5177
| STUDY DIRECTOR DATE

4 fe fs /79
LABOI Y MANAGEMENT D:

A. a. FasL 3/23/99
ONSOR'S REPRESENTATIVE DATE
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ILDLIFE INTERNATIONAL LTD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THEFEO,AionsmaAce
PROTOCOL NO.: 454/110998/MYS-96H1/SUB454 DEVIATION NO.: |

‘SPONSOR: 3M Corporation PROJECT NO.: 454A-101

DATE OF DEFACTO DEVIATION: March 8, 1999

oreo
DEVIATION: The protocol states that thetestchambers will consistofpolyethylene bottles. The

test chambers actually consistedofplastic buckets.

REASON: Biologist oversight. Itis the‘bestjudgmentofthe Study Directorthat this deviation did

not adversely affect the resultsofthe study.

JZad)/ \ Spe3laq

STUDY DIRECTOR
DATE

ra alle
LABORATORY MANAGEMENT

DATE

re
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WILDLIFE INTERNATIONAL LTD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THE
SALTWATER MYSID (Mysidopsis bahia)

PROTOCOL NO.: 454/110998/MYS-96H1/SUB454 DEVIATION NO.: 2

SPONSOR: 3M Corporation PROJECT NO.: 454A-101

DATE OF DEFACTO DEVIATION: March 8, 1999

DEVIATION: The protocol states that measurements of pH will be measured in alternate

‘replicatesofeachtreatmentandcontrolgroup. MeasurementsofpHwereactually
made nll test chambers,

REASON: Biologistoversight. Itisthebestjudgmentof theStudyDirectorthatthisdeviationdid
‘notadversely affecttheresultsofthe study.

LZzEad\ 2/25/79

STUDY DIRECTOR DATE

LABORATORY MANAGEMENT DATE

Jr—

000978



| PROTOCOL

PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST
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| ML RegsNo.02723

l Submitted to
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INTRODUCTION
‘Wildlife International Ltd. will conduct a static acute toxicity test with the saltwater mysid

(Mysidopsis bahia) for the Sponsor at the Wildlife Intemational Ltd. aquatic toxicology facility in
Easton, Maryland. Thestudywill be performed based on the guidelines provided in the U.S.

Environmental Protection Agency Series 850 - Ecological Effects Test Guidelines OPPTS Number

850.1035 (1); U.S. Environmental Protection Agency, Standard Evaluation Procedure, Acute Toxicity

Testfor Estuarine and Marine Organisms (2);andASTMStandard E729-88a Standard Guidefor
ConductingAcuteToxicityTests with Fishes, MacroinvertebratesandAmphibians (3). Rawdata for

all work performed at Wildlife InternationalLtd. and a copy of thefinalreportwillbe filed byproject

numberinarchiveslocatedontheWildlifeInternationalLtd.site,oratanalternative locationtobe

specified in the final report.

PURPOSE
‘Thepurposeofthisstudyis todeterminetheacuteeffectsofatestsubstanceonthe saltwater

mysid (Mysidopsis bahia) during a 96-hour exposure period under statictestconditions.

EXPERIMENTALDESIGN
‘Saltwater mysidswillbeexposedto ageometricseriesofatleast fivetestconcentrations and a

‘negative(dilution water)controlfor 96hours.Tworeplicatetest chambers will bemaintainedineach
treatmentandcontrolgroup,with 10mysidsincachchamberfor atotalof 20 mysidspertestconcentra-

tion.

‘Nominaltestconcentrationswillbeselectedinconsultationwiththe Sponsor,andwillbebased

‘upon the resultsofexploratory range-finding toxicity data, known toxicity data, physical/chemical
‘propertiesofthetestsubstanceorotherrelevantinformation. Targetconcentrationsneed notexceed

1000mg/Lorthesolubilitylimitofthe testsubstanceinwater (whicheveris lower). Generally, each
testsubstanceconcentrationusedinthedefinitivetestwillbeatleast 60%ofthenexthigher

‘concentration unless information conceming the concentration-effect curve indicates that a different

dilutionfactorwouldbemoreappropriate. Water samplesfrom cachtestchamberwillbecollectedat
‘specifiedintervalsforanalysisof thetest substance.Resultsofanalyseswillbeusedtocalculate mean €00951

measured test concentrations.
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To control bias, juvenile mysids will be impartially assigned to exposure chambers at test
initiation. Nootherpotentialsourcesofbiasare expectedtoaffecttheresults ofthe study. Each group

‘of 10willthenbetransferredtothetestchamber. Observationsof mortalityandotherclinicalsignswill

bemadethroughoutthe96-hourtestperiod. Cumulativepercentmortality observedinthetreatment
groupswillbeusedto calculate,whenpossible, LCSvaluesat 24, 48, 72and 96 hour intervals. The

‘no-mortality concentration and the no-observed-effect concentration (NOEC) will be determined.

MATERIALSANDMETHODS
TestSubstance

Informationonthecharacterizationoftest,controlorreferencesubstancesisrequiredbyGood

LaboratoryPractice Standards (GLP). The Sponsorisresponsible for providing Wildlife International

Ltd.writtenverificationthatthetestsubstancehasbeencharacterized according to GLPspriortoitsuse

inthestudy. Ifwrittenverificationof GLPtestsubstancecharacterizationisnot providedto Wildlife

International Ltd., it will be notedinthecompliance statementofthefinalreport. Theattached form

IDENTIFICATIONOF TESTSUBSTANCE BY SPONSOR (AppendixI)istobeusedto provide

informationnecessaryforGLPcompliance.

‘TheSponsorisresponsibleforallinformationrelatedtothetestsubstanceandagreestoaccept.

anyunused testsubstanceand/ortestsubstancecontainers remaining attheendofthestudy.

PreparationofTest Concentrations
‘Thetestsubstancewilladministered to the test organism directlyintodilution water. This route

of administration wasselectedbecauseitrepresentsthemostlikelyrouteofexposuretoaquatic

organisms.

TestOrganism
The saltwater mysid (Mysidopsis bahia) has been selected as the test speciesforthis study.

Mysidsarerepresentativeofan important groupofaquatic marineinvertebrates,andhavebeenselected
foruseinthe testbaseduponpastusehistoryandeaseofculturinginthelaboratory. Mysidstobeused
in the test will be less than 24 hours oldand will be obtained from cultures maintained at Wildife  GG0O9S2
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| IntemationalLd,Easton,Maryland.Theidentity ofthespecieswillbeverified bythesupplierofthe
original cultureofbyWildlife International Ltd. personnel using appropriatetaxonomickeys such as

| Price (4).

| ‘Mysidswillbeculturedi waterfromth samesourceand at approximatelythe sametemperature
aswill beusedduringthetest. Mysidsthatshow signsofdiscaseorstressvillnotbeusedastest

| organisms.

| ‘Mysidsintheculturesandduringtesting willbefedatleastoncedaily. Thedietwillbelivebrine

shrimpnaupli(Artemiasp.).Feeding duringculturingmaybesupplementedwith saltwateralgac and
| rotifersasneeded. Food provided to mysidsin theculturesvillbe analyzeda leastonceannuallyto

ensurethatthere arenocontaminants atlevelsknowntobecapableofinterfering withthestudy.
| Specification fo acoeptabelevelsofcontaminantsinmysiddiets havenotbeen established. However,

there arenoknown levelsofcontaminants reasonablyexpected tobepresentinthediet thatare
| consideredtointerferewith the purposeorconductofthe test.

| —‘Ntural seawatercollectedatIndianRiverInlet,Delawarewillbethesourceofthe dilutionwater
| ‘usedin theculturefacility andtestsystem. The seawaterwillbeilteed through a sand fileprior to

its delivery to 37,800-Lhokling tank.Thesalinityoftheseawater villbe dilutedto approximately20
*/,, (partsprthousand) with WildlifeIntemationalLtd.wellwate inthe holdingtank.The20 7,0

| saltwaterwillbeaerated usingspray nozzlesand filtered(0.45yan) prior to its delivery to the fst

|
‘Salinity andpH villbemeasure weeklytomonitortheconsistencyofthesaltwater. Meansand

| rangesofthemeasuredparameters forthefour-weekperiodprecedingthe testwillbeprovidedinthe
finalreport. Analyseswillbe performedatleatonce annually to determine the concentrationsof

| selected organic and inorganic constituents ofthe seawater andresultoftheanalyses willbe
‘summarizedin the final| ha 000983
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| TestAoparatus
Test chambers will consist of polyethylene bottles. The sizeof botleandthevolumeoftest

| solution will be sufficient to mest the requirements of sampling for analytical verificationoftest
‘substanceconcentrationsandroutine waterchemistryanalyses. Testchambers willbeindiscriminately |

| ‘positionedin atemperature-<ontrolledwaterbathoranenvironmentalchamber.Testchamberswillbe
Iabelled withthe project number, testconcentration and replicate.

|
‘EnvironmentalConditions

| Lightingusedtoilluminatethe culturesandtestchambersduringholdingandtesting willbe
provided by fluorescent tubesthatemit wavelengths similartonatural sunlight (c.g, Colortone® 50).

1 A photoperiodof 16hours oflight and 8 hoursofdark will be controlled with an automatic timer. A 30-

‘minutetransition periodoflow lightintensity willbeprovided whe lights 80onand off to avoidsudden
1 changesinlght intensity. Lightintensity willbemeasureda test initiation withaSPER Scientific Lid.

lightmeterorequivalent.

| “Thetargettesttemperaturewill be 25+2°C.Temperaturewill be measuredtoeachtestchamber
1 atthebeginning andendofthe testusing aliquid-n-glassthermometer, Temperaturealso wil be

measured with continuousrecorderinonenegativecontrol replicate, Recorder measurementswilbe
1 verifiedwith aliquid-n-glassthermometer prio to tetinitiation.

Dissolved oxygenwillbemeasuredinallreplicatesofth treatmentandcontrolgroupsa test
1 initiationand at approximately 24-hourintervalsthereafter using a Yellow SpringsInstrumentModel

SBdissolvedoxygenmeter, or equivalent.Intheeventtha dissolvedoxygenlevels fallbelow 60%
1 saturation, appropriate actionsvillbe takenafterconsultationwiththe Sponsor. Measurementsof pH.

willbemadein altemate replicates ofeachtreatment and controlgroupattestinitiation andat
| approximately 24-hourinervalsthereafter using aFisherAccumetModel915pH mete,o equivalent.

Ifatreatmentgroup reaches 100% mortality, dissolvedoxygen, pH,andtemperature measurements will
1 botakenatthenextsamplinginterval, thendiscontinued. Dilution watersalinitywillbemeasuredat test

initiation using a Bio-Marine, Inc. Aquafiunarefractometer, orequivalent.
I ©00984
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1 ‘Biological Measurements

‘Observationsofmortality and clinical sigas oftoxicity will be made between 0-24 hours, and at

1 24, 48, 72and 96hours + 1 hour.Theeriteriafordeathinclude lack of movement,absenceof
respiratory movements, andlackofreaction to gentle prodding. Sublethal effect, such as abnormal

1 locomotion, wil also be noted. Dead organisms will be removed from the test chambers at cach
observation time.

1 Surin :

1 ‘Watersampleswillbecollectedfrom each testchamberatthebeginning ofthetest,duringthe

{estand a theendofthe testtodetermineconcentrations of thetestsubstance.In the cveatthat 100%

1 ‘mortality occursinanytreatment,then sampling ofthattreatmentwillterminatefollowingthenext

sampling intecval. Samplesvillbe ollctd at mid depthfromeach estchamber, analyzedimmediately

1 or placed in an appropriate storage contain (2g, polyethylenc or polypropylene bottle) and stored

underrefrigerationuntilanalyzed. The sampleschemeissummarizedbelow:

1 PROPOSEDNUMBERS OF VERIFICATION SAMPLES

ExperimentalGroup. OHow __48Hows 96Hous

i Control 2 2 2

i Solvent Control (ifneeded) 2 2 2
Level 1-Low Concentration 2 2 2

1 Level 2 2 2 2
Level3 2 2 2

1 Level 4 2 2 2
Level 5-High Concentration 2 2 2

1 Totals 14 14 1

1 “Total Numberof Verification Samples 42

“The above numbers of samplsrepresent thosecollectedfrom th testanddonot include quality

control (QC) samples such as matrix blanks and fortifications prepared and analyzed during the

analytical chemistry phaseofthe study. ©0098S
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1 Analytical Chemistry

‘Chemical analysisofthesampleswillbeperformedbyWildlifeInternational Lid. The analytical

1 ‘methodusedwillbebasedupon methodologyprovidedbythe Sponsorandidentified inAppendixIL.

“Themethodologyused oanalyze thetes samplesvil bedocumentedin the raw dataandsummarized
1 in the final report.

1 ‘Data Analysis
‘Whenthedose-responsepattern allowscalculation ofanLCS0value,thedatawillbe analyzed.

1 using thecomputersoftwareofC.E.Stephan (5). Theprogramwasdesignedtocalculatethe LCS0 value

andthe 95%confidenceinterval by probitanalysis, themovingaveragemethod,orbinomial probability

1 ‘with nonlinear interpolation (6,7,8). TheLCS0 value willbe calculated,when possible,using mortality

data collected at 24, 48, 72 and 96 hours. The no-mortality concentration and the no-observed-cffect

1 concentration (NOEC) will be determined by visually interpreting the clinical observation data.

RECORDSTOBEMAINTAINED
1 Recordstobe maintainedfordatageneratedby Wildlife International Ltd.vilinclude,butnot
1 belimited to:

1. A copyofthe signed protocol.
i 2. Ldentificationandcharacterizationof th tetsubstance,if providedbythe Sponsor

3. Datesofinitiationandterminationofthetest.
4. Mysid history and culture records.

1 5. Stocksolutioncalculationandpreparation if applicable
6. Observations

i 7. Water chemistry results (8, dissolved oxygen)
8. Themethodsusedtoanalyzetestsubstanceconcentrationsandtheresultsofanalytical

i —
9. Statistical calculations,ifapplicable.

i 10. Testconditions(ight intensity,photoperiod, tc).
11. Calculationandpreparationoftest concentrations.

1 12. Copyof final report 00986
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1 FINALREPORT
Afinalreport oftheresult ofthestudy illbepreparedby Wildlife IntemationalLud.Thereport

1 vill include,butnotbe limitedto th following, when applicable:
1. Nameandaddressofthefacility performingthestudy.

1 2. Dates uponwhich the studywas initiated andcompleted an thedefinitiveexperimental startand
termination dates.

1 3. A statementofcompliance signedby the Study Director addressing any exceptions to Good
LaboratoryPractice Standards.

i 4. Objectives and procedures, as stated intheapprovedprotocol, includingallchangestothe
protocol.

1 5. Thetestsubstanceidentificationincludingname,chemicalabstract numberorcode number,

strength, purity, composition, and other information provided by the Sponsor
1 6. Stability and solubility ofthe test substance under the conditionsof administration,ifprovided

bythe Sponsor.
1 7. Adescription ofthemethodsusedtoconduct thetest.

8. Adescriptionofthetestorganism, includingthesource,scientificname,age o if stage,feed
1 types, lightintensityandphotoperiod.

9. Adescriptionofthepreparationofte estsolutions.
1 10. Themethodsusedtoallocateorganismstotetchambersandbegin thetest, thenumberof

organisms andchamberspertreatment, and thedurationofthetest.
1 11. Adescriptionofcircumstancesthatmayhave affected thequality orintegrityof the data.

12. ThenameoftheStudyDirector andthenamesof therscientist,professionals,andsupervisory.
personnelinvolvedinthe study.

1 13. A description of the transformations, calculations, and operations performed on the data, a
‘sumnaaryandanalysisofthe iologicaldataand analytical chemistry data, and astatementof the

1 conclusionsdrawnfrom theanalyses
14. Statisticalmethodsusedtoevaluatethedata.

1 15. Thesigned anddatedreports ofeachofthe individualscientistsorotherprofessionals involved
inthestudy,ifapplicable.

i 16. Thelocation where raw dataand final repost ar 0besored. 000987
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17. Astatement preparedby the Quality AssuranceUnit listingthedate tha studyinspectionsand

audits weremadeandthedates of anyfindingsreportedtotheStudy Director andManagement.

18. Ifitisnecessaryto makecorrectionsoradditionsto afinal reportafter it hasbeen accepted,such

changesvillbemadeintheformofanamendmentissuedbythe StudyDirector.Theamendment

will clearly identifythepact ofthe final reportthatisbeing amendedandthe reasonsforthe

amendment,andvillbe signedbythe StudyDirector.

CHANGINGOFPROTOCOL

Plannedchangestotheprotocolvillbein theformofwritenamendmentssignedbytheStudy

Directorand theSponsor's Representative. Amendmentswill be consideredas pst oftheprotocol and

illbetachedtothefinalprotocol.Anyotherchangeswillbeintheformofwrittendeviationssigned

bytheStudyDirectorandfiledwith theraw data. Allchanges totheprotocolwillbe indicatedinthe

final report

GOODLABORATORYPRACTICES
“ThisstudywillbeconductedinaccordancewithGoodLaboratoryPractice StandardsforEPA

(40CFRPart 160 and/or Part 792); OECD Principles ofGoodLaboratoryPractice (OCDE/GD (92)

32, Environment Monograph No. 45); and Japan MAFF (59 NohSan, Notification No. 3850,

‘Agricultural ProductionBureau). Eachstudy conductedbyWildlifeIntemationalLud.isroutinely

examinedbythe Wildife InternationalLtd.Quality AssuranceUnitforcompliance withGood

Laboratory Practices, Standard Operating Procedures andthespecified protocol. A statement of

compliancewithGoodLaboratory Practices willbepreparedfor al portionsof thestudyconductedby

Wildie Intemational Ltd. TheSponsorvil be responsible for compliance with Good Laboratory

Practices forproceduresperformedby therIaboratosies (cg, residueanalysesorpathology). Rawdata

forallwork performedat Wildlife IntemationalLid.andacopyofthefinalreportvillbefiledbyproject

number inarchiveslocated onthe WildlifeInternationalLid.sie, o at analternativelocationtobe

specifiedinthe finalreport.

©00988
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1 APPENDIX
IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

| TobeCompleted by Sponsor

1 Test Substance Identity (nameto be used inthe report): PEOS(PerfluorooctaneSulfonic AcidPotassiumSalt

| Reference Standard (fapplicable): Analytical Standard: N/A
Internal Standard: L122HHHPecfluorooctaneSulfonicAcid

| TestSubstance Sample CodeorBatch Number: __Lot217
TestSubstancePurity(%ActiveIngredient): __98.9 Expiration Date: _2008

| IL Test Substance Characterization
Have the identity,strength, purity andcompositionorothercharacterisroolTelsBe beinanones sandard bec.determined prior 1isuse in thisstudyin accordancewith GLP Standards? Yes No X_

IL Test Substance Storage Conditions
| Pleaseindicate theresommended storageconditionsat WilleIntemationalLid.

—Ambietroomtemperawe
1 Histhe stablyof he st ust werths rgcodons

been inaccordance wath GLPStandards? YesNoX_
| Other pertinent stability information:

IV. TestConcentrations: Adjusttestconcentrationt0100% ai
| X__ baseduponthepurity (%)given above.

Dongtadit testconectionto 100%
ai Test he materialASIS.

| V. Toxicity Information:
Mammalian RatLDS0 25lmghkg  MousoLDSO_NA

| Aquatic: Invertebrate Toxicity (EC/LCS0) Fish Toxicity (LCS0)
Daphniamagna:27mgfle RainbowTrout:Lime

Other Toxicity Information (including findingsofchronic and subchronic tests):
1 _BessseMsDS

1 ©00990
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